REPORT DOCUMENTATION PAGE Form Approved OMB NO. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments
regarding this burden estimate or any other aspect of this collection of information, including suggesstions for reducing this burden, to Washington
Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA, 22202-4302.
Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any oenalty for failing to comply with a collection
of information if it does not display a currently valid OMB control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
18-03-2015 Final Report 1-Aug-2013 - 31-Jul-2014
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Final Report: DURIP: Electrokinetic Injection and Separation WO11NF-13-1-0263

System for Analysis of Protein and Peptide Transport, 5b. GRANT NUMBER

Adsorption and Kinetics Instrumentation Proposal

5¢c. PROGRAM ELEMENT NUMBER
611103
6. AUTHORS 5d. PROJECT NUMBER

Sumita Pennathur

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAMES AND ADDRESSES 8. PERFORMING ORGANIZATION REPORT
University of California - Santa Barbara NUMBER

3227 Cheadle Hall

3rd floor, MC 2050

Santa Barbara, CA 93106 -2050
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS 10. SPONSOR/MONITOR'S ACRONYM(S)
(ES) ARO

U.S. Army Research Office 11. SPONSOR/MONITOR'S REPORT

P.O. Box 12211 NUMBER(S)

Research Triangle Park, NC 27709-2211 63500-LS-RIP.1

12. DISTRIBUTION AVAILIBILITY STATEMENT
Approved for Public Release; Distribution Unlimited

13. SUPPLEMENTARY NOTES
The views, opinions and/or findings contained in this report are those of the author(s) and should not contrued as an official Department

of the Army position, policy or decision, unless so designated by other documentation.

14. ABSTRACT

We requested equipment necessary to build an electrokinetic injection and separation system for the analysis of
protein and peptide transport, adsorption and kinetics as well as other biomolecular characterization as prescribed
by our current Army contracts. Biomolecular, and more specifically proteomic, analyses are vital for fully
understanding biological systems. Under a recent PECASE grant awarded to the PI, we are investigating
fundamental protein transport, adsorption, and kinetic interactions using a novel nanofluidics-based platform. Since

PPN PR Al R AP RPN PUVSS A P I P PR nyh AR ARSI Ty PP [ PSSR |

PR & BRSO BNIPN MRS PR Sl PSR O By

15. SUBJECT TERMS
electrokinetic, peptide transport, adsorption, darkfield, nanofluidics

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF |15. NUMBER [19a. NAME OF RESPONSIBLE PERSON
a. REPORT [b. ABSTRACT [c. THIS PAGE |ABSTRACT OF PAGES Sumita Pennathur

uu uu UU uu 19b. TELEPHONE NUMBER
805-893-5510

Standard Form 298 (Rev 8/98)
Prescribed by ANSI Std. Z39.18







Report Title

Final Report: DURIP: Electrokinetic Injection and Separation System for Analysis of Protein and Peptide Transport,
Adsorption and Kinetics Instrumentation Proposal

ABSTRACT

We requested equipment necessary to build an electrokinetic injection and separation system for the analysis of protein and peptide
transport, adsorption and kinetics as well as other biomolecular characterization as prescribed by our current Army contracts. Biomolecular,
and more specifically proteomic, analyses are vital for fully understanding biological systems. Under a recent PECASE grant awarded to the
PI, we are investigating fundamental protein transport, adsorption, and kinetic interactions using a novel nanofluidics-based platform. Since
nanofluidic channels are on the same length scale of both the electric double layer that forms at a solid-liquid interface as well as the
biomolecules themselves, we can harness the coupled physics of complex biological fluids in nanofluidic channels towards unique, efficient
technology that will potentially allow for a truly new regime of proteomic analysis. Specifically, we bought an instrument that helps us
validate our characterization instrument, the equipment needed for our system itself, and a variety of corresponding parts that accompany the
equipment in order to allow us to operate with real human samples, with whole blood and in darkfield conditions.
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DURIP
Final Report

Grant title: DURIP- Electrokinetic Injection and Separation System for Analysis
of Protein and Peptide Transport, Adsorption and Kinetics Instrumentation
Proposal

Principal Investigator: Sumita Pennathur, PhD.
Equipment acquired

1) Mobius Analytical Instrument for Particle Analysis (Wyatt Inc.)
2) Nanodrop Spectrophotometer (Fisher, Inc.)

3) Olympus microscope (Olympus, Inc.)

4) Vibration isolator (Newport, Inc.)

5) Biosafety Cabinet (Nuaire, Inc.)

6) pH and conductivity meter (Oakton, Inc.)

7) Laptop/keyboard for the equipment (Dell, Inc. and CDWG)

8) Stirplate/hotplate (Fisher, Inc.)

9) EQ lab oven (VWR International)

Total cost: $169,107.53

Special circumstances regarding the acquisition:
None

Ongoing and proposed research:

We requested the equipment necessary to build an electrokinetic injection and separation
system for the analysis of protein and peptide transport, adsorption and kinetics as well as
other biomolecular characterization as prescribed by our current Army contracts.
Specifically, we bought an instrument that helps us validate our characterization
instrument (#1 and #2), the equipment needed for our system itself (#3), and a variety of
corresponding parts that accompany the equipment in order to allow us to operate with
real human samples, with whole blood and in darkfield conditions (#4-9). Biomolecular,
and more specifically proteomic, analyses are vital for fully understanding biological
systems. Under a recent PECASE grant awarded to the PI, we are investigating
fundamental protein transport, adsorption, and Kinetic interactions using a novel
nanofluidics-based platform. Since nanofluidic channels are on the same length scale of
both the electric double layer that forms at a solid-liquid interface as well as the
biomolecules themselves, we can harness the coupled physics of complex biological
fluids in nanofluidic channels towards unique, efficient technology that will potentially
allow for a truly new regime of proteomic analysis. To date, we have leveraged an
electrokinetic injection and separation system bought from the PI’s startup funds to
perform experiments, however, due to heavy use of the system for other projects as well
as the fascinating and exponentially increasing volume of results that have been acquired
to date from the current project, another modified system is requested that can not only be



dedicated to this PECASE project, but also two other Army-related grants, as well as any
other follow-on funding. This will allow for data to be obtained at much higher
throughput, and allow for breakthrough results in peptide and protein transport,
adsorption and kinetics. In particular, we are modifying the system to be able to not only
allow for label-free results, but also better sensitivity and resolution than our current
setup, allowing for unprecedented measurements on the molecular scale.
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None



